The family Orbiliaceae is characterized by small, yellowish, sessile to sub-stipitate apothecia, inoperculate asci and asymmetrical globose to fusoid ascospores. Morphological and phylogenetic studies were carried out on new collections of Orbiliaceae from Thailand and revealed Hyalorbilia erythrostigma, Hyalorbilia inflatula, Orbilia stipitata sp. nov., Orbilia leucostigma and Orbilia caudata. Our new species is confirmed to be divergent from other Orbiliaceae species based on morphological examination and molecular phylogenetic analyses of ITS and LSU sequence data. Descriptions and figures are provided for the taxa which are also compared with allied taxa.
Introduction
The family Orbiliaceae was established by Nannfeldt (1932) . Previously, this family has been treated as a member of Leotiomycetes (Korf 1973 , Spooner 1987 and Eriksson et al. (2003) transferred this family into a new class Orbiliomycetes. The recent studies on this class include Yu et al. (2011) , Guo et al. (2014) , Qiao et al. (2015) , Quijada et al. (2012 Quijada et al. ( , 2014 Quijada et al. ( , 2015 Quijada et al. ( , 2016 , Quijada & Baral (2017) , Baral et al. (2017) . A recent account of the family is provided by Ekanayaka et al. (2017) . This family is wide spread, mostly saprobic on various plant substrates. Some species have the ability to trap invertebrates by means of adhesive devices or constricting rings (Li et al. 2006 ).
The present study provides morphological descriptions of five Orbiliaceae species from Thailand, viz. Hyalorbilia erythrostigma, Hyalorbilia inflatula, Orbilia stipitata sp. nov., Orbilia leucostigma and Orbilia caudata. Phylogenetic analyses inferred from LSU and ITS sequence data support the molecular lineages for taxa of Orbilia, corresponding to morphological features.
Materials & Methods

Sample collection specimen examination and deposition
Five specimens of Orbilia were collected from southern Thailand in 2014 to 2015. Macroscopic and microscopic characters of the specimens were recorded. A Motic SMZ-168 stereo microscope was used to observe structures of the apothecia. Thin hand sections of apothecia were made with a razor blade and mounted in water. A Nikon ECLIPSE 80i compound microscope was discarded as part of a burn-in procedure, while the remaining trees (20,000,000) were used for calculating posterior probabilities in the majority rule consensus tree.
The resultant trees were viewed with FigTree v.1.4.0 (http://tree.bio.ed.ac.uk/software/figtree/). Bayesian posterior probabilities (BPP) equal or greater than 0.9 are given as the first set of numbers above the nodes, Maximum likelihood bootstrap values (MLBP) equal or greater than 70% are given as the second set of numbers above the nodes and maximum-parsimony bootstrap values (MPBP) equal or greater than 70% are given as the third set of numbers near the nodes (Fig. 1) . 
Results
Phylogenetic analyses
A phylogenetic tree for Orbilia species was generated using the combined ITS and LSU dataset and comprised 1632 characters including alignment gaps for 117 ingroup and one outgroup taxon. Of the 1632 characters, 563 were constant, 229 were variable and parsimony uninformative. Maximum parsimony analysis of the remaining 840 parsimony-informative characters resulted in most parsimonious tree (TL = 10400; CI = 0.223, RI = 0.501, RC = 0.111, HI = 0.777). The final likelihood value of best scoring tree was −43441.239297. The matrix had 1217 distinct alignment patterns, with 29.52% of undetermined characters or gaps. Estimated base frequencies were as follows; A = 0.262, C = 0.227, G= 0.261, T = 0.251; substitution rates AC = 1.347511, AG = 1.974455, AT = 1.253581, CG = 0.889264, CT = 4.161195, GT = 1.000000; gamma distribution shape parameter α = 0.384574. The trees from MP, ML and BI analyses showed the same topologies (Fig. 1) . Etymology -The specific epithet stipitata refers to the ascospore shape. Holotype -MFLU 15-0229 Description -Saprobic on wood. Sexual morph: Apothecia 0.8-1.2 mm diam., scattered, yellow to cream, disc flat, superficial, margin smooth, discoid with a wide attachment subsessile to shortly stipitate. Ectal excipulum 18-23 µm wide ( x = 21 µm, n=10) at upper flanks, composed of thin-walled textura globulosa. Medullary excipulum 30-45µm wide ( x = 36 µm, n=10) with few cell layers comprising with hyaline, gelatinized cells of textura angularis, sharply delimited from ectal excipulum. Hymenium hyaline. Paraphyses medium to strongly clavate, septate, unbranched, swollen at the apices, terminal cell 1-1.5 µm width ( x = 1.3 µm, n=20). Asci 28-35 × 4-5 µm ( x = 31.8 × 4.6 µm, n=30), 8-spored, with thin apex; cylindric-clavate, with a short-to long-stalked bifurcate base. Ascospores 8-11 × 0.8-1.3 µm ( x = 9.8 × 1.1 µm, n=40), 2-3-seriate, cylindricsubcylindric, immature spores are straight and mature spores are strongly curved, apex obtuse, 1-2 guttules present at both poles. Asexual morph: Unknown.
Taxonomy
Material examined -THAILAND, Kun Korn waterfall, Chiang Rai Province, on unidentified wood, 20 January 2015, A.H. Ekanayaka, HD0011 (MFLU 15-0229, holotype).
Notes: -Orbilia stipitata is morphologically similar to O. vermiformis and O. arcospora (Yu et al. 2007 , Su et al. 2011 ). However, it differs by having larger (O. vermiformis, 39.3-62 × 3.8-5 μm; O. arcospora, 42-53 × 3.4-4.4 μm) asci (Yu et al. 2007 , Su et al. 2011 . Orbilia stipitata is phylogenetically close to O. nemaspora 4201 (Baral et al. 2017 ), but they differ in 15 base pairs in the ITS and LSU regions. Description -Saprobic on wood. Sexual morph: Apothecia 0.4-2 mm diam., gregarious, brownish yellow, discoid to deeply cupulate when mature, superficial, margin smooth, sessile with wide attachment. Ectal excipulum 10-15 µm wide at lover flanks, composed of large, thin-walled, yellowish cells of textura angularis-prismatica. Medullary excipulum 38-45 µm wide at lover flanks, composed of large, thin-walled, hyaline, gelatinized cells of textura angularis-prismatica, not sharply delimited from ectal excipulum. Hymenium hyaline, asci and paraphyses glued together and made a thick layer. Paraphyses uninflated, slightly septate at the base, unbranched, terminal cell 2 -3 µm wide ( x = 1.8 µm, n=20). Asci 25-30 × 3 -4 µm ( x = 25.9 × 3.6 µm, n=30), 8-spored, biseriate, Figure 1 -Phylogram generated from maximum likelihood analysis of sequences of Orbiliaceae based on ITS and LSU sequence data. BPP≥0.90 are given as the first set of numbers, MLBP ≥70% are given as the second set of numbers and MPBP ≥70% are given as the third set of numbers, near the nodes. Strain/culture numbers are given after the taxon names. The newly generated sequences are in blue bold. The tree was rooted with Tuber albidum . cylindric-clavate, 2-3-seriate, short pedicellate with croziers. Ascospores 4.5-5.5 × 0.5-1.3 µm ( x = 5.2 × 1.1 µm, n=40), cylindrical, strongly to slightly curved, both ends rounded to obtuse, eguttulate or 1-2 guttules present. Asexual morph: Undetermined.
Material examined -THAILAND, Mae Fah Luang University, Chiang Rai Province, on unidentified wood, 15 January 2015, A.H. Ekanayaka, .
Notes -Sequence data from type specimen of H. inflatula is not available. However, the description for H. inflatula in Quijada et al. (2015) is identical with our isolate. Therefore, we place our collection under H. inflatula. For details about differences of H. inflatula with morphological related species see Quijada et al. (2015) . Description -Saprobic on wood. Sexual morph: Apothecia 0.2-0.7 mm diam., superficial, scattered to subgregarious, yellow to orange, margin smooth, disc flat, superficial, sessile with wide attachment. Ectal excipulum 12-16 µm wide at lover flanks, composed of large, thin-walled, yellowish cells of textura angularis-globulosa. Medullary excipulum 28-35 µm wide at lover flanks, composed of large, thin-walled, hyaline, gelatinized cells of textura angularis-intricata, not sharply delimited from ectal excipulum. Hymenium hyaline. Paraphyses 1.5 -2.0 µm wide ( x = 1.8 µm, n=20) at the middle, medium clavate, numerous, filamentous, septate, branched at the base, slightly swollen at the apices, terminal cell 2 -3 µm wide ( x = 2.7 µm, n=20). Asci 30-40 × 4.0-5.5 µm ( x = 34.7 × 5.1 µm, n=30) 8-spored, 1-2-seriate, cylindrical, apices truncate with a longstalked bifurcate base. Ascospores 7-9 × 1.4-2 µm ( x = 8.1 × 1.6 µm, n=40), asymmetrical, fusoid to ellipsoid, apex obtuse, tapered, sometimes form a inflated tail, straight to slightly-medium curved, base obtuse, hyaline, aseptate, smooth-walled, guttulate. Asexual morph: Undetermined.
Orbilia caudata
Material examined -THAILAND, Mae Fah Luang University, Chiang Rai Province, on unidentified wood, 18 March 2015, A.H. Ekanayaka, . Notes -Orbilia pisciformis is similar to O. caudata mainly in ascospore shape, but differs in having straight ascospores with subacute apices (Quijada et al. 2012) . Orbilia caudata is morphologically and phylogenetically close to O. comma. However, O. comma differs from O. caudata by having shorter ascospores (5.8-7.6 × 1.4-1.7 μm) and longer asci (47-65 × 4-4.8 μm) (Zhang et al. 2009 , Quijada et al. 2012 . Medullary excipulum 18-25 µm wide at lover flanks, composed of large, thin-walled, hyaline, gelatinized cells of textura angularis-intricata, not sharply delimited from ectal excipulum. Hymenium hyaline, asci and paraphyses glued together and made a thick gelatinous layer. Paraphyses slightly to medium clavate, septate, terminal cell 1.8 -2.5 µm width ( x = 2.2 µm, n=20), unbranched. Asci 30-33 × 3-3.5 µm ( x = 31.4 × 3.3 µm, n=30) 8-spored, cylindric clavate, short pedicellate, arising from croziers, truncate apex uniseriate. Ascospore 1.6-2.2 × 1.7-2.3 µm ( x = 2.0 × 2.1 µm, n=40), globose, subglobose to ellipsoid, hyaline, aseptate, 1-2 guttules present, smooth-walled. Asexual morph: Undetermined.
Material examined -THAILAND, Mae Fah Luang University, Chiang Rai Province, on Annulohypoxylon sp., 20 April 2015, A.H. Ekanayaka, HD028 (MFLU 16-0589).
Notes -Hyalorbilia brevistipitata is morphologically similar to H. erythrostigma. However, H. brevistipitata differs from H. erythrostigma by having flat apothecia, and shorter stipe, smaller asci (18-25 × 3-3.5 µm) and smaller ascospores (1.5-1.8 × 1.5-1.8 µm) (Liu et al. 2005 ). We were not able to obtain molecular data for this collection. Paraphyses 1 -2 µm wide at the middle ( x = 1.4 µm, n=20), numerous, filamentous, septate, hyaline, branched at the base, swollen at the apices, strongly to very strongly capitates, terminal cell 2.5 -4 µm width ( x = 3.5 µm, n=20). Asci 35-45 × 5.5-6.5 µm ( x = 41.2 × 6.1 µm, n=30) 8-spored, cylindric clavate, 8-spored, 1-2-seriate, with a short to long-stalked bifurcate base.
Ascospores 3-3.5 × 1.2-1.6 µm ( x = 3.2 × 1.4 µm, n=40), reniform to cashew-shaped, smooth walled. Asexual morph: Undetermined.
Material examined -THAILAND, Mae Fah Luang University, Chiang Rai Province, on unidentified wood, 20 April 2015, A.H. Ekanayaka, HD035 (MFLU 16-1861) . Notes -We were not able to obtain molecular data for this collection. However, by considering the morphological similarity of our collection with O. leucostigma (Fries 1849) , we named our collection as Orbilia leucostigma. Orbilia leucostigma is morphologically similar to O. xanthostigma, but O. xanthostigma differs by having larger ascospores (6-8.5 × 1-1.4 µm) with warts (Guo et al. 2014 , Quijada et al. 2016 . 
